SELF-DRILLING, SELF-ANCHORING FASTENER FOR 

CONCRETE 

Cross-Reference to Related Application 

This application claims the priority of U.S. Provisional 
Application No. 60/170,689 filed on December 14, 1999. 

Background of the Invention 

This invention relates generally to fasteners which anchor 
an object to a support structure. More particularly, the present 
invention relates to fasteners which are designed to secure an 
object to a masonry structure. 

In the attachment of panels, supports, channels or other 
devices to a masonry-like structure, it is commonplace to utilize 
a stud anchor which incorporates a wedging mechanism. Such 
devices frequently require a manipulation of the wedge to 
properly set the device within the bore and will also require a 
secondary fastener member, such as a nut, to be placed over the 
workpiece and tightened on the stud. Additionally, such devices 
require pre-drilling of the hole into which the stud anchor is 
located, thereby complicating installation. Removeability of the 
anchor stud, when desired, is also a major problem when using 
these devices. Further, the nut may back off the stud, allowing 
the panel to come loose from the support structure. 

Screws to be used in concrete require pre-drilling and the 
insertion of a sleeve or two-part adhesive system before they can 
be inserted. The requirements involve considerable labor costs 
that must be added to the material cost. 
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Summary of the Invention 

Briefly stated, the invention in a preferred form is a 
fastener for fastening an object, such as an electrical panel box, 
to a masonry-like structural member. The fastener includes a 
head having a radially extending generally planar engagement 
surface for engagement to the panel box. The head also 
comprises an internal cavity or circumferential shape for receiving 
an applied torque. A shank axially extends from the engagement 
surface to a distal end terminating at a self-drilling tip. 

The shank further comprises a proximal portion adjacent 
the shank proximal end, a first intermediate portion adjacent the 
proximal portion and a second intermediate portion between the 
first intermediate portion and the tip. A thread extends helically 
along said intermediate portions. A resin bead is applied to the 
first intermediate portion. The bead is composed of a hardener, 
a resin and a nylon powder although other resin formulations can 
be used. The bead preferably has a generally cardioid-shaped 
configuration which subtends substantially 360° around the axis 
of the shank. The bead formulation may be composed of 
approximately 30% nylon powder by volume. In one 
embodiment, the bead formulation is composed of approximately 
five milliliters of hardener, five milliliters of resin and five 
milliliters of nylon powder. 

An adhesive in a microencapsulated form may also be 
applied to the second intermediate portion. In one alternative 
embodiment, a radially extending wing may project from the 
shank distal portion. The self-drilling means may also comprise 
a carbide flute. The thread is preferably a buttress thread. In a 
preferred configuration, wherein the thread has a generally 
uniform axial spacing, the proximal portion extends a distance 
which ranges from 2-3 times the axial spacing, and the first 
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intermediate portion extends axially a distance of approximately 

4-5 times the axial spacing. 

In another embodiment, the shank includes a proximal 

portion adjacent the head defining a first diameter. The shank 

includes a distal portion adjacent the tip. The distal portion has 

a second diameter which is less than the shank proximal portion 

diameter. The shank proximal and distal portions are connected 

by a frusto-conical surface. A first thread extends helically along 

the length of the shank proximal portion. A second thread 

extends helically along a part of the length of the shank distal 

portion. The second thread has a crest or outside diameter which 

is preferably substantially equal to the proximal portion diameter. 

The crest diameters of the first end and second threads remain 

constant along the length of their respective thread. Notches 

may be provided in the crests of the first and/or second threads 

along a portion of their length. The first and second thread shank 

portions may comprise protuberances. 

The first protuberance extends helically along the shank 

proximal portion spaced between adjacent convolutions of the 

first thread. The first thread defines a crest diameter which is 

greater than the first protuberance crest diameter. The second 

protuberance extends helically along the shank distal portion 

spaced between adjacent convolutions of the second thread. The 

second thread defines a crest diameter which is greater than the 

second protuberance crest diameter. Preferably, the second 

protuberance crest diameter is substantially the same as the drill 

tip diameter and the first protuberance crest diameter is 

substantially the same as the second thread crest diameter. The 

crest diameters of the first end and second threads remain 

constant along the length of their respective thread. 
TOB/101/US 



The shank tip functions as a drill tip and defines a drill tip 
diameter. Preferably the shank tip comprises a pair carbide 
flutes. A material transfer slot or channel may be formed in the 
shank distal portion and extends from the shank tip to the second 
thread. In preferred embodiments, the material transfer channel 
extends helically. 

An adhesive, such as, for instance, a microencapsulated 
epoxy is applied over the threads and shank of the fastener. 
Preferably, the adhesive is applied selectively to the second 
thread and shank areas encompassed by the second thread. 

Alternatively, a polymer, such as, for instance nylon, may 
be applied over a portion of the fastener threads and shank. 
Preferably, the polymer is applied over at least ninety degrees of 
the total circumference of the first thread area, including the 
shank proximal portion. The inventive fastener may include both 
an adhesive applied to the second thread and distal shank and a 
polymer applied to the first threads and proximal shank. 

In a different embodiment of the inventive fastener, the 
shank distal portion further comprises a pair of radially extending 
tabs or wings. Preferably, the tabs define a diameter which is 
substantial equal to or slightly greater than the first thread crest 
diameter. 

In use, the fastener tip is placed against the masonry 

structure and torque is applied to the head. The carbide flutes 

drill into the masonry creating dust. The dust is channeled or 

transferred via the slots in the fastener shank to the second 

thread. The notches and/or protuberances function to ease entry 

of the fastener into the masonry structure as well as help move 

the dust to the thread areas. In the area of the second thread, 

the dust mixes with the microencapsulated adhesive, with the 
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mix being moved to the first thread area. When the fastener is 
driven fully into the masonry structure, the epoxy/masonry dust 
mixture bonds the fastener to the masonry structure. The 
polymer coating, if present, serves to mechanically wedge the 
threads of the fastener against the support structure, increasing 
the resistance of the fastener to loosening. 

Use of the embodiment incorporating radially extending 
tabs is similar to use of the above embodiment, with the 
exception that the fastener is placed against a board located 
against the masonry structure. Application of torque to the 
fastener causes the carbide flutes to drill through the board. 
When the tabs enter the board, the hole diameter is enlarged so 
that the first threads are accommodated without contacting the 
board. As the fastener moves through the board, the carbide 
flutes drill into the masonry structure. When the tabs contact the 
masonry structure they are sheared from the shank, with the 
remaining operation of the fastener remaining the same as 
described above. This fastener may have a countersinking flat 
head if needed. 

An object of the invention is to provide a new and 
improved self-drilling fastener for mounting an object to a 
masonry structure. 

Another object of the invention is to provide a new and 
improved concrete fastener for mounting an object to a masonry 
structure in an efficient installation process which upon 
completion is resistant to loosening. 

A further object of the invention is to provide a new and 
improved concrete fastener which is capable of both a 
mechanical and bonding engagement of high integrity. 
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Other objects and advantages of the invention will become 
apparent from the drawings and the specification. 

Brief Description of the Drawings 

The present invention may be better understood, and its 
numerous objects and advantages will become apparent to those 
skilled in the art, by reference to the accompanying drawings in 
which: 

Figure 1 is a side view, partly in section, of an inventive 
fastener mounting on an electrical panel box to a masonry 
support structure; 

Figure 2 is a side view, partly in section, of a different 
embodiment of the inventive fastener mounting a board to a 
masonry structure; 

Figure 3 is a side elevational view of a different 
embodiment of the inventive fastener; 

Figure 4 is a perspective view of the fastener of Figure 3; 

Figure 5 is a view of the fastener of Figure 3 from a 
perspective different than Figure 4; 

Figure 6 is a plan view showing the head of the inventive 
fastener; 

Figure 7 is a side elevational view of a portion of a 
fastener incorporating notches formed in the thread crests; 

Figure 8 is a cross-sectional view taken along lines 8-8 of 
Figure 7; 

Figure 9 is an enlarged side elevational view, partly in 
phantom, of another embodiment of an inventive fastener in 
accordance with the present invention wherein a second set of 
threads is not required; and 
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Figure 10 is an enlarged side elevational view, partly in 
phantom, of another embodiment of an inventive fastener for 
anchoring furring strips to a concrete block in accordance with 
the present invention. 

5 

Detailed Description of the Preferred Embodiments 

With reference to the drawings, several embodiments of a 
fastener in accordance with the present invention are described 
and respectively designated by the numerals 10, 10\ 10", 100 

10 and 100'. Each fastener is particularly adapted for attaching an 

object, such as an electrical panel box 12 (Fig. 1) or a board 14 
(Fig. 2) or a plastic panel to a masonry supporting structure 16. 

Each fastener has a head 20 which includes a generally 
planar engagement surface 22 for clamping engagement with the 

1 5 object. The head may have a circumferential shape, such as a 

hexagon, which is sized to fit within a socket so that torque may 
be applied to the head and thereby the fastener to drive the 
fastener into the masonry support structure. Alternatively, the 
head may include a blade slot 24 or a recessed axial socket (not 

20 illustrated) for receiving a torque driver. Preferably as shown in 

Figures 3-6, the head comprises both a circumferential shape and 
a slot for rotationally driving the fastener. 

Each fastener 10, 10' has a shank 30 which axially 
extends from the planar engagement surface to an opposing 

25 distal tip 32. The shank 30 includes a cylindrical proximal portion 

34, defining a first diameter adjacent the shank head. The shank 
also comprises a cylindrical distal portion 36 having a second 
diameter less than the proximal diameter adjacent the shank 
distal tip. The shank proximal and distal portions are connected 

30 by a frusto-conical surface 38. 
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In the embodiments shown in Figures 1 and 2, a first 
thread 40 extends helically along the length of the shank 
proximal portion. The first thread has a crest defining an outside 
or crest diameter, and preferably extends from the planar 
engagement surface to the frusto-conical surface 38. A second 
thread 42 extends helically along the shank distal portion from 
the frusto-conical surface towards the tip. The second thread 
has a crest defining an outside or crest diameter which is 
preferably substantially equal to the shank proximal portion 
diameter. The first and second threads 40, 42 may comprise 
buttress threads with a driving face perpendicularly oriented with 
respect to the shank axis and a leading face obliquely angled with 
respect to the shank axis. 

As shown in Figures 3-6, fastener 10" is configured so 
that either or both of the shank proximal and distal portions are 
traversed by a protuberance. A first protuberance 44 extends 
helically along the shank proximal portion spaced between 
adjacent convolutions of the first thread 40. The first 
protuberance defines a crest diameter which is less than the crest 
diameter of the first thread. The first protuberance preferably 
extends from the planar engagement surface 22 to the frusto- 
conical surface 38 and has substantially the same pitch as the 
first thread. 

A second protuberance 46 extends helically along the 

shank distal portion spaced between adjacent convolutions of the 

second thread 42. The second protuberance defines a crest 

diameter which is less than the crest diameter of the second 

thread. The second protuberance preferably extends from the 

frusto-conical surface 38 towards the tip 32 and has substantially 

the same pitch as the first thread. Preferably, the first 
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protuberance crest diameter is substantially the same as the 
second thread crest diameter and the second protuberance crest 
diameter is preferably substantially the same as the drill tip 32 
diameter. 

A series of notches 48 may be formed in the crest of the 
first and/or second threads as shown in Figures 7 and 8. The 
notches 48 may be of decreasing radial penetration into the 
thread crests. In embodiments with a protuberance spaced 
between thread convolutions the innermost point of the notch is 
preferably radially outwardly of the protuberance crest diameter. 

The shank distal tip functions as a drill point 50. The drill 
point 50 is preferably comprised of carbide or other suitable hard 
material which will bore through masonry and masonry-like 
support structure. Naturally, the drill tip would also function to 
bore through softer materials such as, for instance, wood. 
Preferably, the drill tip includes a pair of carbide cutting edges 52 
(Fig. 4) each obliquely angled with respect to the shank axis. 
The carbide drill edges may be formed from a single shaped piece 
of carbide which is mounted to the shank tip. Alternatively, 
separate pieces of carbide, each comprising a cutting edge may 
be mounted to the shank tip. The carbide cutting edges may be 
linear or shaped. The linear carbide drill edges are more 
economical to manufacture, however, shaped carbide drill edges, 
while more expensive, may increase the drilling efficiency of the 
fastener. In either configuration, the diameter of the carbide drill 
point will be substantially the same as that of the shank distal 
portion. 

A material transfer channel 54 spans the axial distance 

between the carbide drill point and the second thread. The 

material transfer channel is formed within the shank distal portion 
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so that the trough of the channel is displaced radially inwardly 
from the shank distal portion circumference. Although the 
material transfer channel 54 is shown as comprising intersecting, 
obliquely angled troughs in Figures 1 and 2 and a helically 
5 extending trough in Figures 3-6, material transfer channels of 

other configurations such as, for instance, linearly extending 
parallel with the shank axis are fully encompassed by the 
invention. 

The shank of the fastener has a coating 60 which may be 
10 composed of an adhesive, a polymer, or both an adhesive and a 

polymer. The adhesive may be coated over the first and second 
thread areas 35, 37, including the shank proximal and distal 
portions encompassed by those areas. Preferably, the adhesive 
is coated over the second thread area 37 and shank distal portion 
15 encompassed by the second thread area. The adhesive is 

preferably in microencapsulated form so that after application of 
the adhesive, but before use, the fastener may be handled and 
stored without substantial hardening or unwanted transfer of the 
adhesive material. 

20 The polymer may be coated over the first and second 

thread areas 35, 37, including the shank proximal and distal 
portions encompassed by those areas. Preferably, the polymer 
is coated over the first thread area and shank distal portion 
encompassed by the first thread area. Most preferably, the 

25 polymer is applied over at least ninety degrees of the total 

circumference of the first thread area, including the shank 
proximal portion. The polymer is preferably nylon or an epoxy 
system which is cured, completely dry and fused to the fastener. 
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It should be noted that the polymer may be coated on the 
fastener in combination with the adhesive. In this embodiment, 
the fastener is preferably coated with an adhesive in the second 
thread area and a polymer in the first thread area. 

In the fastener 10' shown in Figure 2, a tab or wing 56 
radially extends from the shank distal portion. Preferably the tab 
is located between the carbide drill point 50 and the second 
thread 42. When the fastener is rotated, the radially outermost 
portion of the tab defines a circumference which is preferably 
substantially equal with, or slightly greater than, the first thread 
crest diameter. The root of the tab, where the tab is attached to 
the shank distal portion, comprises a weakened section to allow 
the tab to eventually break off. The weakened section may be 
an area where the thickness of the tab material is lessened. A 
tab may also be used in combination with the fasteners 10" 
shown in Figures 3-6. 

The fasteners 10, 10' are installed by aligning the fastener 
head 20 with a driving device so that rotational force may be 
applied to the fastener. The fastener drill point 50 is placed in a 
desired location and rotation is applied to the fastener. As 
rotational torque is applied to the fastener, the carbide drill point 
drills a pilot hole through the substrate. The substrate may be a 
masonry 16 or masonry-like support structure or alternatively a 
metal panel box 12 as shown in Figure 1 or a board 14 as shown 
in Figure 2. The carbide drill point continues to drill a hole into 
the masonry support structure. The dust and grit created by the 
carbide drill edges contacting the masonry support structure is 
moved through the material transfer channel into the space 
between adjacent convolutions in a first thread area. 
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In the fastener 10' shown in Figure 2, the tabs 56 serve to 
bore a clearance hole in the board so that the first threads do not 
contact the board as the fastener penetrates the masonry support 
structure. When the tabs encounter the masonry support 
structure, they shear off. Tab shearing can be controlled and 
accentuated by design of the weakened area at the tab root. 
When the second thread 42 engages the masonry support 
structure, the driving face forces the fastener inwardly. As used 
herein, inwardly refers to a direction from the fastener head 
toward the fastener distal tip. As the fastener continues 
inwardly, dust and grit created by the carbide drill point is moved 
through the material transfer channel 54 into the space formed 
between adjacent second thread convolutions. The notches 48, 
if present, will both help the second thread crest, penetrate the 
masonry support structure and help move the grit. A portion of 
the dust and grit mixes with the adhesive coating to create an 
activated grit/adhesive mixture. The second protuberance, if 
present, will serve to open the bore created by the drill tip and 
move grit outwardly along the shank distal end. 

As the fastener travels further inwardly, the driving face of 

the first thread 40 engages the masonry support structure. It 

should be noted that the second thread 42 engagement with the 

masonry support structure serves to expand the pre-drilled bore 

from the distal portion diameter to the proximal portion diameter, 

considerably easing the entrance of the first thread portion into 

the masonry support structure. The first protuberance 44, if 

present, will serve to open the bore created by the distal portion 

to the diameter of the second thread crest, considerably easing 

the entrance of the first thread portion into the masonry support 

structure. The first protuberance also moves the activated 
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grit/adhesive mix outwardly along the shank proximal end. 
Further, inward movement of the fastener forces the activated 
grit/adhesive mixture into the reservoir created by the first thread 
convolutions and first protuberance convolutions if present. The 
notches 48, if present, will both help the first thread crest 
penetrate the masonry support structure and help move the 
activated grit/adhesive mixture. 

Continued inward movement of the fastener moves the 
head 20 inwardly and cooperation of the head engagement 
surface 22 and panel box 1 2 or board 1 4 draws the panel box or 
board into firm contact with the masonry support structure 1 6. 
When the head engagement surface, supported object and 
masonry sub-straight are drawn into firm surface-to-surface 
contact, further rotation of the fastener is prevented. The 
activated grit/adhesive mixture, now distributed throughout the 
first and second thread areas, bonds the fastener to the masonry 
support structure, thereby preventing the fastener from backing 
out and loosening. 

The polymer coating 60, if present, is compressed as the 
fastener is driven into the masonry support structure. The 
compressed polymer functions to exert a spring-like wedging 
pressure between the fastener and the masonry support 
structure. The wedging pressure forces the first threads into 
strong contact with the masonry support structure, increasing the 
resistance of the fastener to backing out and loosening. Since 
the polymer does not require activation or mixing with grit, 
coating of the fastener distal portion is not necessary. 

With reference to Figure 9, another embodiment of a self- 
drilling fastener which is specially adapted for concrete block is 

designated generally by the numeral 100. The fastener 100 
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includes a hexhead 1 20 which at its underside includes a flange- 
like planar engagement surface 1 22. The head is configured to 
receive torque applied to the head to drive the fastener shank 
130 into the masonry support structure with the engagement 
surface clamping against an electrical box panel, a furring strip or 
other substrate. 

The fastener 100 includes a helical thread 140 having a 
generally uniform axial spacing traversing a substantial portion of 
the shank 1 30 and a carbide tip 1 50 at the distal end for self- 
drilling into the concrete. The fastener can be dimensioned for a 
given application. For example, the fastener would typically be 
1 7/8" long or 1 1/4" long for an electrical box anchor or 2 1/2" 
long for a furring strip anchor. 

A resin patch or bead 1 60 is applied to the shank 1 30 to 
form a pear-shaped or cardioid surface of revolution around the 
central axis of the shank. In one preferred configuration, the 
bead 160 was applied and positioned at its upward extent 
approximately 2-3 thread spaces below the engagement surface 
and extended for 4-5 threads. The epoxy adhesive in one 
preferred form included five milliliters of hardener, five milliliters 
of resin and five milliliters of nylon powder. The resin used for 
these initial tests was an epoxy adhesive of Devcon. The epoxy 
formulation to which the nylon powder was added was a Devcon 
high-strength, two-ton, crystal clear epoxy with thirty minute 
working time. The epoxy system with the microencapsulated 
hardener may employ a proprietary ND Industries formulation. 

A circumferential coating 162 composed of an epoxy 
adhesive with microcaps was also applied to the lower 
intermediate shank and threads between the resin patch 1 60 and 

the carbide tip 150 in some embodiments. The adhesive resin 
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contains microcaps of hardener which are broken during 
installation of the fastener. The hardener mixes with the resin 
and the system begins to cure. The lower portion of the shank 
may also be affixed with wings (not illustrated) substantially 
5 identical to wings 56. 

Another embodiment of the self-drilling fastener which is 
especially adapted for anchoring concrete furring strips to 
concrete block is designated by the numeral 100' and illustrated 
in Figure 10. Fastener 100' may be substantially identical to the 

10 fastener a 100 except in terms of a flat head 121 rather than the 

hex head 120, and the tapered surface 123 which permits 
countersinking into the furring strip. An axial socket 127 is 
employed to receive the drive torque. In addition, wings or tabs 
57 which break-off when they encounter the concrete may be 

15 employed. 

Test Examples 

A number of examples of 1 7/8" fasteners similar to fastener 100 
with a diameter of 1/4" and a pilot drill point of 9/16" were 
tested with various formulations of the resin bead as well as the 

20 shape of the resin bead and the presence or absence of the 

coating of adhesive at the lower intermediate portion of the 
shank. The fasteners were drilled into a representative standard 
concrete block until the fastener had cut to the desired depth. 
Various measurements and observations resulted in a number of 

25 preliminary conclusions. It was found that approximately a 30% 

by volume nylon filler in the resin system was suitable while a 

50% by volume or more nylon filler made the resin softer which 

apparently facilitated peeling and crumbling of the resin mass 

during the drilling. A number of bead configurations for the resin 

30 were applied to the fasteners. The pear or cardioid shape of the 
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resin appeared to be optimal because it allowed a substantial 
portion of the dust or the powder created during the drilling into 
the concrete to escape while also substantially resisting the 
peeling or crumbling of the resin in the approximately 30% nylon- 
filled formulations. The resin also warmed during installation so 
that some powder was entrained in the resin. The tests were 
made using a DeWalt Model VSR 286 screw gun wherein the gun 
RPM output was varied during the drilling process. The fastener 
examples were typically suitably anchored into the 1 1/4" 
concrete block in approximately ten seconds. It appears that the 
pear-shaped or cardioid bead worked best when it was applied 
approximately uniformly at 360° around the fastener. 

Example I 

In one example, a 1 7/8" fastener with a hexhead was 
drilled into a 1 1/4" wall of a standard concrete block. The patch 
had a 30% by volume nylon filler, and no adhesive or epoxy with 
microheads or other substance was applied to the lower portion 
of the shank. The break-loose torque was measured at 
approximately 45 ins-lbs. The 360° torque was measured at 
approximately 30 ins-lbs. The residual torque was measured at 
approximately 25 ins-lbs. 

Example II 

In a second example, the fastener was configured 
substantially identical to the Example I fastener except a coating 
consisting of epoxy with microcaps was applied to the lower end 
of the shank. The fastener was drilled into the concrete block 
substantially similar to the fastener installation of Example I. The 
break-loose torque was measured to be approximately 1 25 ins- 
lbs., the 360° torque was approximately 85 ins-lbs., and the 

residual torque was approximately 70 ins-lbs. 
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Example III 

In a third example, a fastener was configured substantially 
identical to that of Example II except the coating employed 50% 
nylon filler in addition to the epoxy with the microcaps. The 
fastener was drilled into the 1 1 /4" wall of the concrete block 
substantially similar to the fasteners of Examples I and II. The 
break-loose torque was measured to be approximately 50 ins-lbs., 
a 360° torque was measured to be approximately 35 ins-lbs., and 
a residual torque was measured to be approximately 35 ins-lbs. 

It was observed for Examples I, II and III that the concrete 
powder which formed when installing the fastener in the concrete 
block was not trapped by the resin patch but apparently was 
guided around the patch and migrated to the surface of the 
concrete block. 

While preferred embodiments of the foregoing invention 
have been set forth for purposes of illustration, the foregoing 
description should not be deemed a limitation of the invention 
herein. Accordingly, various modifications, adaptations and 
alternatives may occur to one skilled in the art without departing 
from the spirit and scope of the present invention. 
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